
Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets 





@ Publication number: 0 491 547 A1 
EUROPEAN PATENT APPLICATION 



(g) Application number: 91311681.0 
(g) Date of filing: 17.12.91 



@ int. a. 5 : A61L 29/00, C09D 183/04 



< 



OL 
LU 



(So) Priority: 17.12.90 US 628139 

© Date of publication of application : 
24.06.92 Bulletin 92/26 

(84) Designated Contracting States : 

AT BE CH DE DK ES FR GB GR IT LI LU NL SE 

(71) Applicant : Becton Dickinson and Company 
One Becton Drive 

Franklin Lakes New Jersey 07417-1880 (US) 



(72) Inventor : WilHamitis, Victor A. 
3017 Allendale Drive 
Dayton, Ohio 45409 (US) 
Inventor : Speilvogel, David E. 
45 Graham Drive 
Springboro, Ohio 45066 (US) 

@ Representative : Ruffles, Graham Keith et al 
MARKS & CLERK 57-60 Lincoln's Inn Fields 
London WC2A 3LS (GB) 



(54) Lubricated metal articles and assembly containing same. 

(57) A metal article has a coating of a noncuring 
polar lubricant. Preferred articles are of stain- 
less steel and may be cutting devices such as 
needles, lancets and cannulas or sliding de- 
vices such as stylets and guidewires. Preferred 
noncuring polar lubricants are polysiloxanes 
terminated with a polar group. Particularly pre- 
ferred lubricants are aminoalkyl or carboxyalkyl 
polysiloxanes. The lubricated metal article may 
be in a sliding relationship with a plastic article 
such as a catheter-guide wire or a catheter- 
cannula assembly. The plastic portion of the 
assembly may also include a lubricant. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention . 

5 This invention relates to medical articles, and more particularly, relates to lubricated metal articles contem- 

plated for penetration or cutting of the skin or use with a plastic article in an assembly. 

2. Background of the Invention . 

10 Many occasions arise when it is necessary to puncture the skin with a metal device, generally of stainless 

steel, having a sharp point or edge. Representative of such devices are surgical blades, lancets, cannulas, 
catheter insertion devices, guidewires and the like. In other cases, a cutting edge, such as a razor blade, is 
advanced across a skin surface. 

When such a device is advanced across the skin or inserted through the skin, the skin is stretched and a 

15 certain amount of pain is experienced. It has been common practice for many years to lubricate the device to 
minimize pain. 

Noncuring, nonpolar silicones, such as the DC®360 series of medical grade polydimethyl-siloxanes 
(PDMS) available from Dow Corning Co. have been used. These products, while widely used, have the disad- 
vantage of ease of wipe-away or migration from the surface to which they have been applied. Another problem 

20 with these lubricants is adhesion which develops over time when metal to plastic or two plastic surfaces are 
engaged by an interference fit. For plastic syringes and associated plunger, Williams et at., in U.S. Patent No. 
4,767,414, discloses that plasma treatment of one of the surfaces and the oil overcomes adhesion. For a ca- 
theter-can nu la assembly, Williamitis et al. discloses in U.S. Patent No. 4,664,657 that adhesion can be miti- 
gated if the PDMS is of high viscosity. 

25 The problem of wipe-away is particularly severe when metal surfaces are lubricated with noncuring PDMS. 

For example, in the case of a hypodermic needle coated with PDMS, the coating may be substantially removed 
due to frictional wiping forces during penetration of the skin and vein, making subsequent removal of the needle 
difficult and painful to the patient. Migration during storage and inadvertent removal during processing is also 
a concern. 

30 Spielvogel, in U.S. Patent No. 4,720,521, discloses overcoming the migration problem by including a non- 

curing PDMS in a curing composition. The noncuring lubricating PDMS is occluded in a mixture of at least three 
curing silicones which adhere to a metal surface. 

U.S. Patent No. 3,574,673 to Schweiger discloses curing organopolysiloxanes used as friction-reducing 
coatings on blades. These products are copolymers of alkylamine-modified methoxysiloxanes which undergo 

35 moisture curing at ambient temperature to a gelatinous film. Representative of this class of materials is the com- 
mercially available product MDX-4-4159. Depending on ambient humidity, MDX-4-4159 requires at least a four 
hour precure before assembly and from two to ten days for complete cure. In addition, solvent solutions used 
for dip application, because of the moisture curing, quickly turn cloudy due to precipitated polymer resulting 
from reaction of the MDX-4-4159 with humidity in the air. Dipping solutions must be replaced frequently which 

40 is time consuming, wasteful and costly. 

In U.S. Patent No. 4,904,433, Williamitis discloses a method for catheter tipping which includes applying 
a noncuring aminoalkyl-terminated polysiloxane to a catheter blank, mounting the coated blank over a mandrel, 
advancing the mandrel into a heated die for tipping and removing the tipped catheter from the die and the man- 
drel. 

45 There is a need for a polysiloxane composition capable of lubricating metal surfaces which overcomes 

migration and wipe-away problems by adsorbing firmly and quickly without a need for cure time. The present 
invention addresses this need. 

SUMMARY OF THE INVENTION 

50 

Articles having a metal surface intended to come into moving contact with another surface have a coating 
of a noncuring polysiloxane lubricant substituted with a polar group, hereinafter referred to as the polar lubricant. 
The article may have an edge for cutting, such as a blade, a point for puncturing, such as a needle or cannula, 
or it may be intended for sliding contact with the other surface, such as a cannula or guidewire. Preferred polar 
55 lubricants are noncuring polysiloxanes terminated with an amino or carboxy group. The most preferred polar 
lubricant is an aminopropyl terminated polysiloxane of viscosity about 2,000. 

In another aspect of the invention, a catheter assembly includes the lubricated cannula or guidewire and 
a mated plastic catheter tubing. The tubing may also be coated with the polar lubricant or preferably with a non- 

2 
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polar polysiioxane lubricant. The preferred lubricant for the catheter portion of the assembly is a trialkylsiloxy 
terminated polysiioxane of the DC®360 series. 

The metal article coated with the noncuring polar lubricant has improved lubricity compared to an article 
coated with a conventional lubricant. Because of the polar group, the lubricant is adsorbed into the metal and 

5 adheres to the surface so that wipe-away is significantly reduced. Thus, when the hypodermic needle of the 
invention is inserted through the skin, the lubricant remains adherent and is thus available as a lubricant when 
the needle is retracted. In contrast, a metal needle lubricated with a conventional lubricant suffers significant 
wipe-away so that very little is left for retraction. Additional pain is experienced by the patient due to the friction 
between the substantially bare needle and the skip. Similarly, other cutting devices, such as surgical blades, 

10 cannulas and lancets may be used with less pain for the patient due to the enhanced retention of the noncuring 
polar lubricant. 

It is evident that articles intended for multiple use, such as razor blades, may also benefit from the noncuring 
polar lubricant Currently used lubricants for blades are of polytetrafluoroethylene or fluorinated waxes which 
require high temperature curing or silicones such as MDX-4-4159 which require moisture curing. The polar lub- 
15 ricant of the blade of the invention is noncuring, of low viscosity so that it remains a liquid, and is easily applied 
in a thin economical coating. Because of its adhering property, more shaves of greater comfort can be perfor- 
med before the lubricant is removed and the blade loses its edge. 

For metal articles used in sliding contact with a plastic surface, such as catheter guidewires, the noncuring 
polar lubricant reduces the drag force which routinely develops, particularly in turns or bends. Thus, after cathe- 
20 ter placement, the guidewire may easily be removed without application of excess force to overcome the drag, 
which, with conventional lubricants, often leads to "stick-slip," loss of catheter placement and danger to the 
patient. 

BRIEF DESCRIPTION OF THE DRAWING 

25 

The figure illustrates a lubricated catheter assembly of the invention including a cannula and catheter tub- 
ing. 

DETAILED DESCRIPTION 

30 

While this invention is satisfied by embodiments in many different forms, there will herein be described in 
detail preferred embodiments of the invention, with the understanding that the present disclosure is to be con- 
sidered as exemplary of the principles of the invention and is not intended to limit the invention to the embodi- 
ments illustrated and described. The scope of the invention will be measured by the appended claims and their 
35 equivalents. 

In accordance with the present invention, articles are lubricated with the polar lubricant, i.e., a noncuring 
polysiioxane lubricant having a polar terminal group. Preferred articles are metal articles. While the invention 
contemplates lubrication of articles of any metal, preferably steel, the most preferred articles are of stainless 
steel. It is believed, although not yet substantiated, that the polar lubricant, while noncuring, is adherent to the 

40 article because the polar group causes adsorption into the article surface. 

Representative nonlimiting metal articles contemplated to be lubricated with the polar lubricant of the inven- 
tion are blades such as scalpels, razor blades and surgical blades, hypodermic needles, such as syringe nee- 
dles, lancets and any metal catheter insertion device. The term catheter insertion device is intended to include 
devices for skin puncture and catheter placement. The skin puncture device may be a cannula or a catheter 

45 needle portion which is unitary with a plastic catheter tubing. The term cannula will hereinafter be used gen- 
erically to define any metal device for skin puncture used with a catheter tubing. The term catheter placement 
device includes any metal device, such as a guidewire or a stylet used to advance or position a catheter tubing 
after insertion. The term guidewire will hereinafter be used generically to define catheter placement devices. 
Thus, in one preferred embodiment of the invention, the metal article includes a cutting edge, such as a 

so surgical blade, having the polar lubricant coated thereon. Another preferred embodiment is a metal article hav- 
ing a cutting point for puncture of a membrane, preferably skin, such as a cannula or needle, having the polar 
lubricant coated thereon. 

It is not intended that the metal article be limited to cutting or puncturing devices. Thus, still another pre- 
ferred embodiment of the invention is a catheter guidewire coated with the polar lubricant. 
55 The guidewire or the cannula may be part of a catheter assembly which includes a catheter portion. For 

this embodiment of the invention, a coated cannula may be used to puncture the skin of a patient and the cathe- 
ter portion then inserted at the puncture site. After removal of the cannula, the coated guidewire may be passed 
down the catheter and used to advance or position the catheter to the desired location in a patient's vein or 

3 
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artery. 

The catheter portion of the assembly may preferably be plastic. Any polymer as known in the art may be 
used for the catheter portion of the assembly. Without being limited thereby, the catheter may be of polyolefin, 
polyvinyl, polyester, polyamide and preferably polyurethane. 

In accordance with the invention, it has been found that any of the cannula, guidewire and catheter portions 
of the assembly may have a coating of the polar lubricant However, it has been found that a noncuring nonpolar 
polysiloxane is a more effective lubricant on plastic articles. Thus, the most preferred assembly of the invention 
includes the cannula or guidewire having a coating of the polar lubricant positioned inside a plastic catheter 
tubing having a coating of the nonpolar lubricant on the outside surface thereof. 

The Figure illustrates one embodiment of an assembly 10 of the invention. A steel cannula 12 has body 
portion 14andtip 16. Tip 16and preferably at least part of body portion 14 has a coating 18 of the polar lubricant 
thereon. The coated cannula fits inside of a plastic catheter tubing 20. In general, the catheter is two gauge 
sizes larger than the cannula. Catheter tubing 20 preferably has a taper 22 at its forward end for additional 
patient comfort during insertion through the puncture site formed by tip 16. A coating 24 of noncuring nonpolar 
lubricant on tubing 20 provides patient comfort during insertion and withdrawal of the catheter through the 
puncture site. 

The polar lubricants contemplated by the present invention are noncuring polysiloxanes substituted with 
a polar group. The polar group may be pendant or terminal. In preferred polar lubricants, the polar group is 
terminal and may be represented by the formula 



Rl— (CH 2 )„—Si— O 
R2 



r 



•fSi— Ofc-Si— <CH 2 )„R, 
R2 



I 

R2 



30 



35 



wherein R, may be OH, NH 2 , 



N 



H 



40 



45 



50 



55 



or COOH, R 2 may be lower alkyi of 1 to 4 carbon atoms, n may be 2 to 4, and x is an integer sufficient to give 
the lubricant a viscosity of about 10 to 2,000,000 ctsk. In preferred lubricants, R 1 is NH 2 or COOH, R 2 is CH 3 
and the viscosity is 1 00 to 100,000 ctsk. The most preferred lubricants are aminopropyl terminated polydimethyl 
siloxanes of viscosity 300 to 25,000 ctsk. These products, known in the art as intermediate for polymer synth- 
esis, are commercially available from Petrarch Systems, Bristol, Pennsylvania. The invention will henceforth 
be described in terms of the commercial aminopropyl terminated Petrarch product PS513 of viscosity 2,000 
ctsk. 

The noncuring nonpolar lubricant for the catheter portion of the assembly may be a conventional trimethyl- 
siloxy terminated polysiloxane. These products are well-known and a wide variety of products ranging in vis- 
cosity from 0.65 to 2,500,000 are commercially available from Petrarch Systems. Particularly preferred 
nonpolar lubricants are the DC®360 medical grade polydimethylsiloxanes ranging in viscosity from 20 to 12,500 
commercially available from Dow Corning Corp., Midland, Michigan. The most preferred nonpolar lubricant is 
DC®360 fluid of viscosity 12,500. 

The lubricants may be applied to the article by any conventional procedure such as wiping, spraying, roll 
coating, printing or preferably by dipping. The article may be dipped into neat lubricant or preferably into a 0.1 
to 1 0, most preferably into a 0.5 to 3 weight percent solution of the lubricant in an appropriate solvent. Suitable 
solvents are alcohols, alkanes, chlorocarbons and preferably chlorofluorocarbons. The most preferred solvent 
is FREON-TF®. 

The thickness of the coating may vary from about 1 0 to 50 n depending on factors such as the concentration 
of lubricant in the solvent, the temperature of the solvent solution, and the rate of withdrawal from the solution. 
The rate of withdrawal may be about 5 to 30, preferably 10 to 15 ft/min. 

The effectiveness of the polar lubricants on metal articles may be tested for penetration, drag, retract and 
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adhesion forces using a Model 1 122 Instron Universal Testing Machine and a natural rubber test membrane. 

The drag force is the frictional force between a needle and the membrane after the needle has punctured 
the membrane and is continued to be moved forward. The retract force is the force required to slide the needle 
backward through the membrane when withdrawing the needle. Adhesion is defined as the tendency of two 
surfaces in stationary contact to develop a degree of adherence to each other. 

The following examples are provided to further describe the invention but are not to be considered as limi- 
tative of the invention. 
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EXAMPLE I 

Lubricating solutions (2.5 wt %) in FREON-TF® were prepared with the following lubricants: 

1. AP-50* 

2. AP-2000> 

3. 75% AP-50; 25% AP-2000 

4. 50% AP-50; 50% AP-2000 

5. 25% AP-50; 75% AP-2000 

6. CP° 

7. 50% AP-2000; 50% CP 
. 8. DC®360 

a - aminopropyl terminated polydimethylsiloxane, viscosity 50 ctsk. 
b - aminopropyl terminated polydimethylsiloxane, viscosity 2,000 ctsk. 
c - carboxypropyl terminated polydimethylsiloxane, viscosity 2,000 ctsk. 
Five 1 8 gauge stainless steel needles were dipped into each lubricating solution , withdrawn, and the solvent 
flashed off. The needles were then mounted vertically on the Instron and the force required for initial needle 
penetration, needle drag after penetration, and needle retraction were measured through 1/16 inch natural rub- 
ber sheet held on the Instron at 45° to the needle. 

The following data, averaged for the five needles, given in grams, was obtained: 



30 



TABLE I 



35 



Lubricating 
Solution 



Needle Tip 
Penetration 



Needle 
Drag 



Needle 
Retraction 



40 



45 



50 



Solvent only 


286 


.5 


+ 


25 


.2 


247 . 


2 


± 


21 


.8 


195 


.8 


+ 


20 . 


2 


1 


182 


.2 




19 


. 6 


57. 


3 


± 


4 


. 8 


62 


.0 


+ 


5. 


7 


2 


155 


.2 


+ 


18 


. 7 


50. 


0 


+ 


1 


. 8 


50 


. 4 


± 


1 . 


9 


3 


178 


. 5 


± 


9 


.9 


39 . 


8 


± 


8 


. 2 


45 


.3 


± 


4 . 


7 


4 


187 


.2 


± 


12 


.0 


42. 


3 




3 


.3 


46 


.9 


± 


6. 


7 


5 


177 


. 7 


± 


4 


. 5 


34. 


5 


± 


2 


. 5 


45 


.3 


± 


4 . 


8 


6 


181 


.8 


± 


7 


.2 


32. 


8 


+ 


1 


.8 


43 


.7 


± 


4. 


0 


7 


167 


• 9 


± 


6 


.2 


26. 


7 


+ 


3 


. 0 


38 


. 6 


± 


2. 


7 


a 


182 


.3 


± 


16 


. 0 


25. 


0 


+ 


1 


. 0 


55 


. 0 


± 


2. 


0 



The above data shows lower penetration forces for the needles lubricated with the polar lubricant compared 
to forces measured without lubricant or with nonpolar lubricant. 

55 EXAMPLE II 

Stainless steel cannulas (18,22 and 24 gauge) were dipped into a FREON-TF® solution of lubricant, the 
FREON-TF® flashed off and the lubricated cannulas inserted into 16,20 and 22 gauge INSYTE™ polyurethane 
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catheters. Fifteen cannula-catheter assemblies of each gauge size and each lubricant were prepared. The 
assemblies were then dipped into a FREON-TF® solution of lubricant to coat the catheters and the FREON- 
TF® flashed off. 

The assemblies with the needle tips protruding beyond the end of the catheter were mounted on the Instron 
5 Model 1 122 Universal Testing Machine and the force required to cause penetration of the needle, penetration 
of the catheter, catheter drag and catheter retract through 1/16 inch rubber sheet were measured with the 
Instron. The average data for the 15 assemblies is tabulated below and compared with forces measured with 
uniubricated assemblies. 

10 

TABLE II 



15 



20 



25 



LUBRICANT - I* 




Cannula 




Catheter 


...1 


Catheter 


1 


Catheter 








Penetration 


gr. 1 


Penecration 




Drag 


B r. 




Recraecion 


gr. 


On Cannula 


On Catheter 


Caun« 


: Siae 






18 


22 


24 


16 


20 


22 


16 


20 


22 


16 


20 


22 


none 


none 


217 


177 


139 


Ul 


107 


89 


95 


78 


73 


178 


145 


153 


PDMS b - 2.4 


PDMS C - 2.0 




124 


110 




62 


57 




27 


21 




45 


33 


AP-2000 - 2.5 


AP-2000 - 2.5 


16B 


107 


102 


102 


6S 


61 


56 


37 


27 


82 


49 


40 


AP-2000 -1.5 


AP-2000 -1.5 


172 


107 


100 


122 


75 


70 


84 


55 


42 


99 


59 


46 


AP-2000 - 1.0 


AP-2000 - 1.0 


17* 


109 


107 


126 


92 


80 


85 


59 


49 


100 


62 


54 


AP-2000 - 0.5 


AP-2000 - 0.5 


167 


114 


109 


125 


95 


84 


76 


61 


51 


94 


62 


56 


AP-2000 - 0.5 


PDMS C - 2.0 




89 


98 




50 


58 




22 


21 




34 


32 


CP - 0.5 


PDMS C - 2.0 




112 


96 




67 


56 




25 


20 




49 


32 


CP - 2.0 


CP - 2.0 




116 


92 




71 


62 




29 


29 




50 


41 


CP - 0.5 


CP - 2.0 






89 






58 






24 






36 


CP - 0.5 


CP - 0.5 






110 






63 






25 






38 



a percentage of lubricant in FREON-TF® dipping 

solution 
30 b viscosity 1,000,000 

c viscosity 12,500 

The above data shows clearly that the force required for needle penetration is lower on lubrication with the 
35 polar lubricant than with the nonpolar lubricant. On the other hand, the force required for catheter penetration, 
drag and retraction, while reduced over the control with polar lubricant is seen to be even lower when the 
assembly is lubricated with the nonpolar lubricant. 

EXAMPLE III 

40 

Blade Lubrication-Single Cut 

A piece of 1 6 gauge polyurethane catheter tubing was clamped firmly onto a hollow, circular anvil. Ten com- 
mercial single edge razor blades (3 Hyde, 7 Gem super stainless) were held in the jaw of the Instron and lowered 
45 until contact with the tubing was established. The force required to cut the tubing at an angle of 90° was 
measured by the Instron. 

The blades were tested, A, as received; B, as received and cleaned by a two hour reflux in FREON-TF® 
and drying; C, after dip-coat lubrication with 2.4 weight percent of PDMS of 1,000,000 viscosity; and D, after 
dip-coat lubrication with 2.5 weight percent of AP-2000. The individual penetration forces were averaged to give 
so the following results: 



55 
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TABLE III 



5 Blade Penetration Force, grs. 

ABC D 

Hyde 680 680 676 440 

Gem 379 366 344 294 



The above data shows only marginal reduction in force using blades lubricated with PDMS-1 ,000,000 
is because the lubricant pools on the surface of the tubing. In contrast, blades lubricated with the adherent polar 
lubricant show substantially reduced forces required for cutting. 

EXAMPLE IV 

20 Blade Lubrication - Multiple Cuts 

Using the equipment of Example III, the penetration force for a Gem super stainless blade coated with 2.5 
weight percent AP-2000 was measured after 33 consecutive cuttings. The following results were obtained: 

25 TABLE IV 



Penetration Force, gm 
209 
217 
319 
389 
402 
433 
453 
453 

EXAMPLE V 

Plain Guidewire Lubrication 

45 

Stainless steel guidewires (noncoiled) were triple rinsed in FREON-TF® and allowed to dry. Twelve wires 
were dipped into a 2.0 weight percent solution PDMS of viscosity 1 2,500 in FREON-TF® and the solvent flashed 
off. Another 12 wires were dip-coated in the same way from a 2.0 weight percent solution of AP-2000. 

The wires were then inserted into 24 gauge polyurethane catheters and set aside at ambient temperature. 
so After 24 hours, the pullout force required to overcome friction was measured on the Instron using the "J'-fixture 
apparatus to drag the wire around a 1 inch radius 180° bend. The average pullout force for the PDMS coated 
wires was 35 g.The average pullout force for the AP-2000 coated wires was 12.7 g. 

This data clearly shows that drag of the wire against the plastic catheter is substantially less when lubri- 
cation is performed with the polar lubricant compared to the nonpolar lubricant. 

55 



Cut Number 

1 

2 
3 
4 

35 10 

20 
30 
33 
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EXAMPLE VI 

Coiled - Guidewire Lubrication 

In the same way as described in Example V, six each coiled stainless steel guidewires were lubricated with 
2% FREON-TF® solutions of DC®360 (nonpoiar lubricant) and with 2.0, 1 .0 and 0.5% AP-2000 (polar lubricant), 
with and without precleaning with FREON-TF®. Using the Instron, the force required to extract the coiled 
guidewire from the catheter was measured. The following data was obtained: 

TABLE VI 

RINSING LUBRICANT - % FORCE, gr 





None 


69 


+ 


18 


+ 


None 


162 




36 




PDMS -2.0 


22 


± 


4 


+ 


PDMS -2.0 


35 


± 


5 




AP-2000-2 . 0 


14 


± 


4 


+ 


AP-2000-2. 0 


19 


± 


1 




AP-2000-1 . 0 


15 


± 


1 




AP-2000-0 . 5 


17 


± 


2 


+■ 


AP-2000-0 . 5 


21 




2 



It is seen from the data that guidewire extraction requires less force after lubrication with polar lubricant 
EXAMPLE VII 

Adhesion Study - Cannula-Catheter 

Seven stainless steel cannulas each of six gauge sizes were lubricated with 0.5% FREON™ solutions of 
AP-2000 and PDMS of 12,500 viscosity. The lubricated cannulas were assembled into tipped polyurethane 
catheters of 2 gauge sizes larger and acceleration aged at 250°C to simulate a five year shelf life. Using the 
Instron, the force required to separate the cannula and cathete tips was measured. The following data was 
obtained: 
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TABLE VII 



CANNULA 


bhi'AKAI ION 


FORCE 






AP— 2 0 00 


PDMS 




14 


271 + 51 


544 + 


89 


16 


201 + 32 


211 + 


97 


18 


423 + 78 


413 + 


67 


20 


155 + 75 


364 + 


52 


22 


83 + 38 


255 + 


59 


24 


107 + 60 


251 + 


92 



It is seen from the data that cannula separation requires less force after lubrication with polar lubricant. 



Claims 



1. An article comprising a metal surface having thereon a coating of a noncuring polysiloxane lubricant sub- 
stituted with an aminoalkyl group. 

2. The article of Claim 1 which is a guidewire. 

3. The article of Claim 1 which is a cannula. 

4. The article of Claim 1 which is a blade. 

5. An article comprising a metal surface having thereon a coating of a noncuring polysiloxane lubricant sub- 
stituted with a polar functional group. 

6. An assembly comprising a plastic catheter, a coating of a lubricant on said catheter, a metal article within 
said catheter and a coating of a noncuring aminoalkyl terminated polysiloxane lubricant on said article. 

7. The assembly of Claim 6 wherein said lubricant on said catheter is selected from the group consisting of 
a polysiloxane terminated with a trialkylsiloxy group and a polysiloxane substituted with a polar group. 

8. An assembly comprising a plastic catheter, a coating of a lubricant on said catheter, a metal article within 
said catheter and a coating of a polysiloxane lubricant substituted with a polar group on said article. 

9. An assembly comprising a metal article, a coating of a polysiloxane lubricant terminated with an aminop- 
ropyl group on said article, a plastic catheter positioned over said article and a coating of a noncuring, 
polysiloxane lubricant terminated with a trialkylsiloxy group on said catheter, said lubricant on said article 
having a viscosity of about 1 ,000 to 2,000. 
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